We determine the phase diagram of a quasi-one-dimensional superconductor (weakly coupled chains system with an open Fermi surface) in a magnetic field. The usual Ginzburg-Landau regime is followed, when the field is increased, by a cascade of superconducting phases separated by firstorder transitions, which ends in a strong reentrance of the superconducting phase. These new phases show a novel kind of symmetry of a laminar type. The Zeeman splitting does not completely suppress the reentrance in very strong field, the ground state being in this case a Larkin-Ovchinnikov-FuldeFerrell state. 
According to the conventional view, superconductivity and magnetic Beld are incompatible. The fundamental reason is that in an external magnetic field the order parameter becomes frustrated. This orbital frustration raises the free energy of the superconducting state leading ultimately, as the field is increased, to a transition back to the normal state. The equilibrium state of type II superconductors was first described by Abrikosov using a phenomenological Ginzburg-Landau (GL) theory [1] , which was later justified by Gor'kov in a microscopic model [2] . The Ginzburg-Landau-Abrikosov-Gor'kov (GLAG) theory treats the magnetic field in the semiclassical phase integral (also called eikonal) approximation. It neglects the quantum effects of the magnetic Geld and is valid only when~, && T, 1/~(io, is the characteristic magnetic energy and~the elastic scattering time). In sufficiently clean materials, it is expected to break down at low temperature. The exact determination of H, q(T) then requires an exact treatment of the magnetic field.
The inHuence of Landau level quantization in isotropic superconductors, first investigated many years ago [3] , has recently received a lot of attention. It has been proposed by Rasolt and Tesanovic that superconductivity can exist in very strong magnetic field [4] . 
When quantum effects of the field are not taken into account, the discrete aspect of the system does not play an important role: the superconductivity is well described by the anisotropic GLAG theory. The superconducting state is an anisotropic vortex lattice, the normal state being restored at a field H 2(T) = Pp /2w(' (T)(,(T) (Pp is the fiux quantum) [9] .
In order to take into account the quantum effects of the magnetic field, we start from the Hamiltonian 'Rp+'8;" 1, , where 'Rp = E(k -+ iV' -eA) is -the standard Hamiltonian of a noninteracting quasi-1D system obtained by the Peierls substitution [6] . A is the magnetic vector potential. For the interacting part 'H;"i of the Harniltonian, we use the (gi, g2) model where the constants gi and g2 describe backward and forward scattering of two particles on opposite sides of the Fermi surface [10] . We [13] . As a result, one half of the phase space is again available for pairing so that the reentrance in high field is not completely suppressed as shown in The periodic part AQ(x) of the order parameter is shown in Fig. 2 . In the GL regime, AQ(x) is localized around the points x = n7r/G Using. the degeneracy of T,(H) with respect to Q, it is possible to recover the Abrikosov Gaussian solution f(x -x") p& e 'Q "AQ(x). In the quantum regime where the degeneracy with respect to Q is lifted, Aq(x) becomes extended. This suggests that the usual vortex lattice structure is strongly modified or even suppressed when u, » T. In very strong field (w, » t~), Aq(x) is almost uniform.
In order to understand more precisely the evolution of the vorte~lattice in the quantum regime, it is necessary to determine the order parameter for temperatures slightly below T,(H). To do this, we proceed as follows (we only consider the triplet case). We first consider the GL regime and construct the Abrikosov vortex lattice by taking a linear combination of the Gaussian functions f(x x"-q, c/2G) -(we have restored the q, dependence). Using the relation between f and Aq, we can express the order parameter as a linear combination of the functions AQ(x, q, ). We then take into account the discreteness creasing function of the field, but has to increase strongly at the transition between the CL and quantum regimes.
With the parameters used to obtain Fig. 1 , NGL = 6 at the end of the GL regime, while it is possible to distinguish 21 phases in the quantum regime. This increase of N corresponds to the disappearence of the vortex lattice as shown in Fig. 3 (the phase of the order parameter and the current distribution also support this analysis). In the quantum regime, the order parameter shows a symmetry of Laminar type consistent with the one-particle quantum states which are localized in the z direction. In the last phase (iV = 1), the electrons are mainly localized in the planes z = mc which interact by 3osephson coupling. This coupling arises when t, « w, and follows from the magnetic field induced 2D localization. When t, « w" the order parameter corresponds to a square lat- 
